A Lie algebraic method for propagation of the Wigner quasi-distribution function under quadratic Hamiltonian was presented by Zoubi and Ben-Aryeh. We show that the same method can be used in order to propagate a rather general class of quasi distribution functions, which we call "Gaussian class". This class contains as special cases the well-known Wigner, Husimi, Glauber and Kirkwood -Rihaczek quasi-distribution functions. We present some examples of the calculation of the time-evolution of those functions. 
1.Introduction
The idea behind quasi-distribution functions (QDF) (e.g. [1] [2] [3] ( ) , , F q p t uniquely, we follow Cohen [2] and Lee [1] . We use Using Fourier transform [1] ( ) 
Dynamics
The equation of motion of a general quantum quasidistribution function for a Hermitian Hamiltonian was first given without proof by Cohen [2] . The proof can be found in reference [1] . Sometimes we are interested in adding a loss mechanism to the equations. One of the ways to do it is by weak coupling to a reservoir. In this case, for the density matrix, we have the well-known master equation [6] ( ) (
The operator master equation can be converted into a cnumber equation for any quasi-distribution function.
We assume a quadratic Hamiltonian, i.e. Hamiltonian of the form
It was shown [5, 7] that the equation of motion for the Wigner characteristic function is ( ) 
And for the Wigner function [5, 7] ( ) 
In [4, 5] Ben-Aryeh and Zoubi noticed that the equation of motion for the Wigner function can be written in the form 
Their non-zero commutation relations are , , , 
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In coherent representation, the i S 
and their non-zero commutation relations are the same as in equation 2.9.
It is easy to see that the propagation operator ( )
obeys equation 2.7, and in addition equals unity when
Since the i S operators form a Lie algebra, the propagator can be written as [4, 5, 8] ( )
Of course different ordering of the
In this form the propagator is built as a product of simple propagators, which can be easily applied, as we will see with the initial condition
We show that the same procedure can be applied to a wider class of quasi-distribution functions. We define the "general Gaussian quasi-distribution function" as a function for which f has the form ( ) 
χ is the characteristic function of the normal ordered function (or P function).
χ is a characteristic function of the anti-normal ordered function (or Q function). of Cahill and Glauber [9] .
The relations between 1 2 3 , , A A A and 1 2 3 , , Here we do the calculation only in , q p representation. 
and the equation of motion ( )
, , ,
, , , ,
We see that the equation of motion has, again, the form
where the coefficients i a are 
Since only derivatives with respect to q appear in the propagator, the propagator has a very simple form in Fourier space and so
For example, for ( ) 
In this case the operators do not commute. We see that In order to demonstrate the use of the propagator, we calculate the anti-normal QDF of ( ) 
14)
The only non-zero coefficients are 
It is easy to prove that 
Hence, we get 
In order to see the behavior at 0 ω → , we write the previous equation in standard units: 
It is easy to see that for
as it should.
Standard quasi-distribution function (Harmonic oscillator)
The equation of motion is ( )
, , , 
The i a coefficients are
(3.22)
Solving these equations we get
tan , sin cos , ln cos , sin 2 , 4 sin 2 , cos 2 1 4 2
Thus, the standard quasi-distribution function as a function of time is 
As an example we show the standard QDF as a function of time for some states 3.2.2.1 Superposition of the ground state and the first excited state
The standard quasi-distribution function for a superposition of the ground state and the first excited state at 
Performing the propagation, we get ( ) 2  2  2  2  2  2 , , 
We get in the , q p representation ( )
